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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
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. WALTHAM, MASSACHUSETTS 02154

NEDED-E 30 April 1969

SUBJECT: Danbury Local Protection Project, Still River,
Housatonic River Basin, Connecticut, Design
Memorandum Ne. 5, Structures

Chief of Engineers
ATTN: ENGCW-E

There 1s submitted herewith, for review and approval, Design
Memorandum No. 5, "Structures,” for the Danbury, Connecticut,
Local Protection Project, Still River, Housatonic River Basin,
in accordance with ER 1110-2-1150,

FOR THE DIVISION ENGINEER: ‘
&
W “w

1 Incl (10 cys) Wm. LESLIE
B8 : ef, Engineering Division
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DANBURY LOCAL PROTECTIbN PROJECT

_ STILL RIVER
HOUSATONIC RIVER BASIN
CONNECTICUT

A, PERTINENT DATA

1. PURPOSE

2.

3-

LOCAT

ION

State

Count&

City
Rive
Dist
Dist
~ Dist

Dist

r
ance from Stamford
ence from New Haven
ance from Hartford

gnce from New York, W.Y.

STRUCTURES

&,

b.

Rectangulsr Reinforced Concrete Section
Length '

Width

Depth

Invert Slope

Railrond Bridges

Fumber

Flood Control

Connecticut
Fairfield

Denbury

Still
29 Miles
34 Miles

58 Miles
66 Miles

3,625 feet
4o feet
13 feet

0,002 ft./ft.



Location

Type

Size

" No., 1 Station 10458

No. 2 Station 2h+72
No. 3 Station 38431
No. 4 Stetion T70+6kL

Nos, 1, 2, & 3 Twin Bar-
rel Reinforced Concrete
Box Culverts,

No. L4 Two Span Through
Plate Girder Bridge to
be designed by the Owner,

No. 1 Two Barrels Each
Opening 20x13x60 feet.
No, 2 Two Barrels Each
Opening 20x13x220 feet.
No., 3 Two Barrels Each
Opening 20x13x110 feet*.

* Part of this structure is for use of Highway Bridge No. 1 at

Station 37+56. -

c. Highwey Bridges.

Number

Location

Type

Size

* See Note under . sbhove.

2

No. 1 Ltation 37+56
(Chestnut Street).

No. 2 Station 52+82
(Casper Street) to be
designed by the Owner,

No. 1 Twin Barrel Re-
inforced Concrete Box
Culvert,

No. 2 Two Span Highwaey
Bridge.

No. 1 Two Barrels Fech
Opening 20x13x110 feei*,



DEPARTMENT OF THE ARMY -
NEW ENGLAND DIVISION
CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

FL.OOD CONTROL PROJECT

DANBURY LOCAL PROTECTION PROJECT
8till River
Housatonic River Besin
Connecticut

DESIGN MEMORANDUM NO. 5

STRUCTURES

B, INTRODUCTION

1., PURPOSE. - The purpose of this design memoranduvm is to present
for review and approvel the besic design criteria for the structures
for the Local Protection Project, Denbury, Connecticut. Basic cri-
teria, typicel structursl computationa and other pertinent date are
preaented.

C. HYDROLOGY AND HYDRAULICS

2., CGERERAL. - Approved Design Memorandum No. 1 contains the basic
hydrologic and hydraulic design criterie for the project.

D, GEOLOGY
3. GENERAL. = Submitied Design Memorandum No. 2 "General Design

and Site Geology" contains the detalled geologicel studies for the
project,

- E. FEMBANKMENTS, FOUNDATIONS AND CHANNEL IMPROVEMENTS

4, GENERAL. - Detailed design studies of the embankments, founde~
tions and channel improvements will be presented in Design Memo-
randum No, k.
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F._CONCRETE

5. GENERAL, - Concrete materisls will be discussed in detail in
Design Memorandum No. 3 “Concrete Materisls."

G._ STRUCTURAL DESIGN

6. PURPOSE AND SCOPE. - This section presents the design criteria,
basic date, assumptions and the procedure used in the structural
design of the U-channel sections and box culverts., Typical compu-
tations are included showing the maximum loading conditions and
design of critical sections. It does not present the design cri-
teria for the railroad bridge at Station 70+6L nor the highway
bridge at Station 52+82 which will be designed by the owners, The
Penn Centrsl Company and the City of Danbury, respectively.

7. DESIGN CRITERIA.

a. General. - All working stresses conform to those specified
in the Engineering Menuel EM 1110-1-2101, dated 1 November 1963.
General loading conditions, design assumptions and other design cri-
terie are based on the following applicable parts of the Engineering
Manual for Civil Works: Standard Practice for Concrete (EM 1110-2-
2000, Dec., 1965), Conduits, Culverts and Pipes (Draft) (EM 1110-2-
2002, March 1966), Reteining Walle (EM 1110~2-2502, dated May 1961)
and Wall Design (Part CXXV, Chapter 1, Change 2, dated 15 March 1961).

b. Concrete, - Concrete working stresses are in general accord-
ance with ACI Standard Building Code Requirements for reinforced con-
crete, using concrete with a minimum ultimate compressive strength
of 3,000 1lbs. per square inch, except for the twin box culverts
which is 4,000 1bs. per square inch.

Flexure (Extreme fiber stresses in comp.) P.S.I.
Twin Box Culverts 1800
U=-Channel Sections 1050

"¢, Reinforcement.

(1) Grade end Working Stresses. - All reinforcement in
the structures, including temperature and shrinkage reinforcement,
is designed for the working stresses of new billet steel, intermedi-
gte grade, deformed bars which is 20,000 p.s.i. in flexural tension.
The reinforcement will conform to the requirements of Federal
Specification QQ-8-632, Type II, Grade C, and to ASTM A-305-~56T.




- (2) Spacing. - The clear distance between parallel bhers
will not be less than 1-1/2 times the diameter of round bars except
that in no case will the clear distance between parallel bars be
legs than l-inch, or 1-1/2 times the maximum size of the coarse ag-
gregate.

(3) Minimum Cover for Reinforcement.

Ttem Min., Cover (Inches)
Interior face of channel sections L
and culverts
Exterior face of channel sections
and culverts 3
Bottom of base slabs ‘ 4

(4) Splices. -« All splices are in accordance with the
ACI Building Code and as set forth in Table lhke of Reinforced Con-
crete Design Handbook, ACI Publication Sp-3.

(5) Tempersture and Shrinkage Reinforcement., = Temperature
and shrinkege reinforcement is provided where the main reinforcement
extends in only one direction. Such reinforcement provides for a
ratio of steel area to concrete area (bd) of 0,002 with a minimum of
.0012 in each face up to & meximum of #6 bars at 12" cc.

d. Increase in Normel Working Stregses, -~ There are no increased
allowable working stresses.

e. Waterstops. - Rubber or polyvinyl waterstops will be used-
in all concrete contraction joints and expansion joints,

8. BASIC DATA AND ASSUMPTIONS.

a. Loeds,

(1) Dead Loads

Concrete 150 p.s.f.
Soil imin. saturated wt.) 110 p.c.f.
Seil (max. saturated wt.) 140 p.e.f.

(2) Live Losds. - The following live loads are used:



General

Water 62.5 p.c.f.
R.R. Losding Cooper E 72
Highway Loading H 20

R.R. Gate Structures

Track Loading Cooper E T2

b. Externsl Water Pressure, - Hydraulic pressure under flood
condition is assumed to act over the entire area in question under
the full head available. Ground water elevation is assumed at 50%
of height between drain invert and ground surface.

c. Earth Pressure. - Earth pressures are determined in general
accordance with EM 1110-2-2502, Retaining Wells, dated 29 May 1961.

d. Earthqueke Forces, = Earthquake forces are considered to-
be of no consequence on these structures and have been neglected.

e, Frost Protection. - All structures will have & minimum of
L'-0" cover for frost protection.

f. Uplift Pactor of Safety. = All structures sre investigated
for an wplift safety factor using minimum soil welights. A safety
factor of at least 1.1 is provided when considering only the ver-
tical weight of soil on the projecting base,

9. PREPARATION OF DESIGN COMPUTATIONS. - Extensive use of computer:
programming has been used in preparing computations. The Mathatron
desk top computer was used to analyze the structures. The U-~channel
hase sleb wes alsc analyzed as & beam on an elastic foundation by
means of a Fortran program based on the Popov method of successive
epproximations.

10. DESIGN OF STRUCTURES. -

a. General. - Between Stations $4+20 and 45445 a concrete chranel
lining is used with the exception of two reilroad and one combinec
railroad and roadway crossings. At these instances, a twin box cul-
vert is utilized, The typical channel lining is in the form of a 1~
section 4O feet wide and 13 feet high. The box culverts are twin 2
feet wide by 13 feet high sections with the exception of the highv
culvert whose twin sections will be 1k feet high. At the inlet th:
Umchannel section will be in the form of a drop structure varying
from spproximetely 70 feet in width to a width of 41.5 feet. The out-
let structure will slso widen oubt to 53 feet and will act as & still-
ing basin.



: b. U=Channel Sections. - Due to the varying weights and char-
acteristics of soil along the route of the channel's length, it is
considered necessary to investigate for both the maximum and mini-
mum values. DBecause of the large width to height ratio, it is elso
considered important to check the base slab as a beam on elastic
foundation. Meximum values obtained from the following conditions
of loading ere used in the design.

Case I. =~ Rigld U-section using maximm soil weilght with
at rest coefficlent of .50. Uplift safety factors found with vert,
weight of earth on basge projection and also with wedge of earth,
using a tan. of internal friction of 25°., Channel essumed empty
and ground water agsumed drawn down to 50% from ground surfece %o
drain inlet. '

CASE IT. - Seme as Case I with minimum soil weight and
active earth pressure.

CASE ITI. - ©Same &8 Case I, but treat base as a heam on
elastic foundation with minimum foundation modulus of 50T.

Cagses I and IT were analyzed by the Mathatron computer, Case I
produces the largest steel requirements in the wall stem, Case II
is critical as far as floatation and meximum mom, at the center of
the base slab. Case III is critical for the base slab at the out-
side edges.

‘¢, Twin Box Culvert - Railroad Loading. =~

(1) Genersl. - There is included in the Appendix, compu~
tations for the box culvert at Station 10420 to Statlion 10+90., These
computations are typicel for all the railroad crossings. Depth of
£i11, and assumed skew angle of reilroad and conduit vary, but method
of design is the game for all railroad crossings. Monoliths between
Station 23+50 to Station 25485 are normal to the chamnel, but at
other crossings, monolithas are held parallel to the R.R. centerline.
Minimum uplift factor of safety is based on ground waiter level half

‘way between drain Invert and ground surface. The computer progrem
is based on ground water at top of conduit. It 1s considered thet
this variation will produce only minor differences in steel require-
ments.

{2) Loading Condition. - The twin box culvert is designed
essuming e uniform distributed load is obteined from the AREA hand-
book, page 8-16-5, using the graph for Cooper E-72 loading. This is
then changed to an equivalent earth surcharge. Maximum earth welghts
and K-factor produces the larger design requiremente, The shear safety




factor is checked in the roof =and base slabs. The computations
presented cover a simultaneous loasding of both sectlions of the con-
duit. Final computations will include only one side loaded and the
other side unloaded.

d. Twin Box Culvert - Highwsy lLoading. - The box culvert from
spproximately Station 37+18 to Stetion 36+00 is subjected to highway
loadings. This has been determined the equivalent of L00 pounds per
sg. ft. The method of design is the same as for the railroad culvert.

e. Miscellaneous Drainage Structures, - Manholes and structures
cincidental to the drainsge system will be designed in accordance with
standard practice. '

1l. CONSTRUCTICN PROCEDURE. - Due to the necessity of maintaining
stream flow, it will be necessary to construct half of the struc-
tures at a time while flow is directed in the adjacent half. This
will be accomplished by temporery flume. Because of the close prox-
imity of railrosd tracks and roof of conduit, it will also be neces-
sary to construct temporary relocation of railroad tracks and build
one section at a time.

H. COST ESTIMATES

l2. ESTIMATES OF COST. - The estimate of cost is as follows. It has
been revised to reflect changes in unit quentities and unit prices
due o more advanced design and data obtained from recent hid open-

ings.




IRST COST

(1909 Base
Item Quantity Unit Unit Price Amount Total Amount
NON-FEDERAL COST
Lands and Damages ' : $300,000
Relocations
Utilities - 131,540
Contingencies : . 60,460
Engineering & .
Design , . 34,000
Supervision &
Administration : 29,000 .
' 535,000
Reilroad - _ 55,000
Contingencies : 8,000
Engineering & o
Design : ‘ 5,000 -
Supervision &
Administration k.000
. —== 72,000
Highway Bridges 162,200
Contingencies : 28,800
Engineering &
Design 18,000
Supervision & _
Administrasion ___3_._l_+_,_9_og
253,000
TOTAL NON-FEDERAL COSTS $1,160,000
FEDERAL COST
Rallroed Bridges
Care & Maintenance
of Existing R.R,
Bridges During i
Construction L.S. 125,000



Ttem

ReR,. Track
Re.R. Bridge #26.1&0,
Remove : )
R.R. Bridge #26.06,
Remove
R.R. Bridge #25.69,
Remove
R.R. Bridge #25.1k,
Remove and Reeon-
- 8truct
R.R. Bridges
Contingencies

Engineering &
Design

- Supervision &
Administration

TO'}ZAL_R.R. BRIDGES
Channels & Canals

" Preparation of Site
Stream Control
Structure Removal

Excavetion, General 210,000 .

Excavation, Rock
Stone Protection

1" Crushed Stone

Gravel Bedding

Compacted Gravel
Fill

Uncompacted
Processed Gravel,

Durped Process
Gravel

Compacted Process
Send

Dumped Process
Sand ’

Uncompacted Earth
Fiil

Compacted Earth
O

Channel Fill

6" Topsoil, Seeded
Concrete
Reinforeing Steel
Cement

Quantity ynit
860 L.F,
L.S.
L .S'
20 Ac.
L.Sﬂ
L,.S.
C.Y.
100 .Y,
13-’500 cOYO
1,000 C.Y,
19,000 C,Y.
-
7,000 C.Y.,
5,400  C.Y.
650 c.Y,
2,600 C.Y.
4,600 C.Y.
6,700 CDY!
60,400 C.Y.
16,000 C.Y.
7,500 8,Y.
26,260 (.Y,
2,485,000 LBS
39,400 BEL

10

Unit Price Amount Total Amount
25.00 21,500
25,000
150,000
“48.500
370,000
18,000
. 2h,opo

412,000

500 10,000
' 275,000
10,000
1.75 . 367,500
8.00 800
7.50 7,500
4,00 76,000
3.75 26,250
4.00 21,600
3.50 2,275
5000 13’000
4,50 20,700
075 53025
1.75 45,300
.50 8,000
60.00 1,575,600
.17 k22,450
5.00 197,000
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Item Quantity Unit

Amount Total Amount

Steel Sheét .

Piling, Permanent 1,200 8,F. 6,00 7,800
Const, Sheet ‘
Piling, Temporary 103,500 S.F. 3.50 362 5250
6" BQCMP 1,.00 L.F. 4,00 L,hoo -
8" BCCMP Perf. 7,300 L.F. 5.00 36,500
12" BCCMP 5,100 L.F. 6.00 30,600
6' Chain Link
- Fence 6,700 L.F. 6,00 33,500
Shoring . 1,800 L,F, 6.00 10,800
Manhole 1k EA, 700.00 9,800
Dgainage Structure 7 EA, 5,%.% 32,%
36" Flap Gete 1 EA. 1,000. " _
' ".,3., - .‘E;B ;17’ !:Y
. Contingencies ' ‘. 5320 b Nl
R e
Engineering & : by
Design 357,000
Supervision & _ .
Administration ' 290,000
TOTAL CHANNELS % CARALS . $5,038,000
TOTAL FEDERAL COST o
R.R. Bridgea - ’ ' lw,m.
Channels & Canals - - 200
‘ ' 5,450,200
TOTAL PRMJECT CONSTRUCTION COSTS ' $6,610,000

I. ECONOMICS

13. ANNUAL BENEFITS. -~ Average annual ficod damage prevention benefits
over the project life amounc to $224,000 for the reach from White Street
to Triangle Street. Additional benefits of $11,000 annually are realized
in the Urban Renewal Ares upstream of White Street from the effeets of
the project on the channel work done under Urban Renewal. Downstream of
Triangle Street the replacement of the ralilroad bridge will make the State
channel job more effective and benefits of $3,000 annually sccrue to the
project. Total average annual benefits credited to the project amount

to $238,000.

14, ANNUAL COSTS. - Total annual charges amounting to $226,000 are sum-
marized as follows:

S~
)

R



ESTIMATED ANNUAL CHARGES
100-Year Life
A LOCAL PROTECTION WORK
N . - DANBURY LOCAL, PROTECTION PROJECT, CONN,
L ‘STILL RIVER ‘
HOUSATONIC RIVER BASIN

DESIGN MEMORANDUM RO. 5

STRUCTURES -
Ttem —_— Total
No. Item Cost - Cost
1. FEDERAL INVESTMENT
Federal First Cost $5,450,000
»*

Interest During Construction 0
TOTAL FEDERAL INVESTMENT $5,%50,000

2. FEDERAL ANNUAL CHARGES

Interest (@ 0.0325) 177,100
. Amortization (@0.00138) 7,500
TOTAL FEDERAL ANNUAL CHARGES . - $18%,600

3. NON-FEDERAL INVESTMENT

Lands, Easements & Rights-of-Way 300,000
Improvements 860,000
TOTAL NON-FEDERAL FIRST COST $1,160,000
TOTAL, NON-FEDERAL INVESTMENT 1,160,000

4, NON-FEDERAL ANNUAL CHARGES

Interest (@ O, 0325) 37,700
Amortization (@ 0,00138) 1,600
Maintenance and Operation 2,100
TOTAL NON-~FEDERAL ANNUAL
. CHARGES . . - h1,h00
5. TOTAL ANNUAL CHARGES | 226,000
;o 6. TOTAL ANNUAL BENEFITS $238,000

*¥Project will be operational before end of two year period, therefore
no interest is charged.

15. BENEFIT-COST RATIO. - The ratioc of benefit to cost is 1.05 to 1.



-

P '\.' .

PLAN

SCALE 1=200

£4Hto,

21
]

)

LEGEND
FO  FOUNDATION TEST BORING

GRAPHIC SCALE

. 200 [ 200" 400
12007 I —— ]
|

YICINITY MAP_

$CALE IN MILES
e '

R —

il

ELEVATIONS REFER TO MEAN SEA LEVEL DATUM
CONTOUR INTERVAL IS 1 FEET

OCATION MAP 2
SCALE ™ MILES
o .
3
Nigsone |
&
Is
NI24 000 |
s

R
HOUSATOMNIC RIVER ROOD CONTROL L s
DANBURY CHANNEL. IMPROVEMENT,
GENERALD PLAN

AN
PLAN OF FOUNDATION EXPLORATIONS
STILL _RIVER CONNECTICUT

SOME 1°> 200" |AMEE BB

HOU- :
SNEEY

“PLATE NO. 5-}.



e

A | ] .
§ [ cx meonems . i g i i i
! Bymper ralt  Lvrve bora No.t » 3
j % v #705-05" W 3 :
« cap0° W M . w ;
Iniet Structure ] Ty —— & CHANNEL "UTSHAPED CONCRETE ‘
' \ . 3 ’ Corve Data No. 3
W\ FrR sroge | { . A A 53 5"
1 4 (t'n")‘f}'l)g j] % - - R« tioc,0*
i R A A N e 2R Horege T o 15798
.. et M - 24 Ne & AP N
"&Q'—ﬁ;?_cfe - L I = R —— N 05008, 08
PN =L
1+ - ! Gravas Lo
Ty
Lt e s
Lot rae 7 7 RSS!
ot I Gndler pikes, .
A K FES. .
Ly : T o aetive Jond Pite
15245 ” ;
o /. 4fﬂ("60}7”e‘/ 2LNe{ . 4 jree
Py, N 20501448 . - %
2. Grpa, sy by £902783.75 7 ~ k
,“.ﬂfmqf = Sl
i s :
- e "7 A, y
- A, " Y - TRy
~ ¢ Da, IV — - ~— e ’?’M o ~ 5 Bricige Aetive Sand & Krave!
e L e R ey b B e P
. — it 3 e S o’ / = NP5 9E008 .
— \ cur S Himy » L, LIS N Eaayson ez
\,\'. ey e ~f j-’?:ﬂm@&?"?'% T S e * ' R
T & 8lsslayt — T - = FE 4 N -
N - R« z Lol — | “ —
: N C T 7 ;,’,‘f‘;f: . \_/ : el L e /_,-: .
N \*-t\k \h_'F‘ 1_71_55 “\—\_‘_‘-P_‘ L+ + _, T
- — . -
T \i\'\ e T e T e — . [ -
s Th—— N.Y, N.H. 8 W, R.R. e e T L )
i - b e - P
w
. E\: PLAN
o —— - N 3 +F box culvert . > SCALE 1240 i i
a4 4 Meg? exist o 8 L oy .
: ::. wall o - 82 § Lxisting R R gva’ge L 4
¥ - both sides) R nos q § : L ﬁ#j;:gﬁg[zzzf{fﬁm“d & €hain Hirk frnce (ot sides) .
B e —38a
i — g N | A Top ol radl 2754 Top of cangrete wall - Lxfsting grovn surfece af forth Woll
: U 5 Ghain Sink fonce - o —— L__z‘_ £136854 2
¥ smofe .o = : KT - S T~ T do . 37
o, 342 30 7 367, Bl —a—— v —
b LEC L -\-ﬂ SRF Water surfoce —~ j/-fc - - - o= ."-m - = [ 1
5 —_— e P " . T - FZTHE I
N Vuisd Yree | oy ssy Ve 2 . ——— [
8 _ - i 5 T A
$ 0 ':\1 Channe! Slopes = o070 i N *
3 5
s _ P = e - oY -3
i | i === - 3
EL o - [ | A 50
1 L 4 1 1 t ] | 1 1 - el 1 I 1 1
EYre It &9 ) 2o 13 e 5100 T 1708 8ron 5400 20400 ZIEG0 22000 !
) PROFILE ON € OF CHANNEL "
SGALE HOR. (=40’
VERT. I'= 10’
6 i -6
: NOTES
e e - ; . .
l' £ 23053 ok Femee !”;f Chanmne! - T 1éa0 ' ; " for fysreal seckon of concrefe box culvert,
' Rk Sroad gravel .~ ~ | ~ Chain link Fence | sos Mot o, 5-3,
¥ _"I - , e l Cei3ling greuns’ Surfoce . .
- = 4 - -~ {‘{T o te—— N — ad
s ? — . .
T P road /
Fhcorgtical 4. s L L2701 ; T 137008 / rearers i
sofety fine . i F=T] B
* . i ) 4
7 Fypical maferiak, bofh sides: [ - ;2] - {1 | N—— »‘1 S \HUncampacfea’ carth fih’{ -7
tncompacked earttr filt—"" ¥ . . 3 = -
|+ - . . . : =
Yompocted carth Fil———""" [ G BEMP pipe weep holes 2 = T ZTE
|1 2aé sach monolith . W”’w;'ypfce/ dimensions,
- Domped processed sand——""" | ' ils b WA v £ 7 /i niimsal S
’ g tren -
—,_——-""'-"'"’d -~y Earth Fiif A ¥ i F
Dumped processed gravel 27 5504 L &
,__——7’4 \ ¥ LN - - - e ) DEFARTWENT OF THE ARuY
Compacted processed Jond A JAT L N emecemp pers ‘ﬂ x!_]ﬂ'ﬂ(,‘CMP poch o Ll &) CORPS OF ERWAEERS
(ompected processed grave! LT r 4 b SEERE _&‘ﬂ ] 3 1
. A o ﬂﬁz HOUSATONIC RIVER FLOOD CONTROL |
re" o0 ¢ s i - e SN B e DANBURY CHANNEL IMPROVEMENT |
with proce: grave. Compacled processed gravel o
- r%nsffue;;bn ‘ 7 ) onar oates ———mre] PLAN AND PROFILE NO. |
i . i t il
saeel prling U” SHAPED GONGRETE GHANNEL B STA. 9420 TO STA. 22400
o O —— | SRRV, SONNECTIOUT
TYPICAL SECTION oo av ol (e —
SCALE I K Fee! e ——y | ST B s
N = - , T W0, GV DNG 15018,
< =g E&ﬁi‘é
. ] SHEETY

PLATE NO.5-2

i



- E¥isFing R.R. Bricge

Concrete Sox culvert

£, Mo

NEDEHP 0
£ gosris s

Relocated

Vi RA Brvclpe [ Exixitn
AR Track kmg,?s{ed riing)

.

1
il niim Y (S,

b2

PRI

£xisting grovnd suridee

orth Well

ek,
# s 7—/3‘"“-%
=]
~ .|

—

720 o concrete wall.

CORPS OF ENG A ! h i L h !
ey,
x E !
€ CHANNEL "U" SHAPED CONCRETE
ik
cuf; ‘?:, ol River o be filed
L 000
P R 0598, -
S D e ’mf Hrlocoked BR rrock 7 10 MY MeH 8 H Ry
e - - '
Ta 3?,‘?5’ g Tracks fods remeved, * =
, Low fErpet T
. .
3 .
by CONGRETE BOX CULVERT n
¢ e Peonove gl
k‘ . —_SAed, (nmo) Q FO- 3Ry
il

2

. T Cenfer prer et .

surfoce on §

- L SR Warer Eﬂrf’age__

. :'1 channe! J00e = 0076 —e

Elevotion in feet above M.35 L,

i rd
PO et B ==

ﬁ[ No, & Track to be ramoved
N 0896093
Eaoapsz.op
290
250—
5| fLtisnse
'
370 f—— Ry
D
t 75557
§
P50 |
u| rEzssse
O
¥
L)
, X
%) SO S
i
22400

MY, N.H. & H. AR

& Chonnal

rTeeof lowroll 3.5

i ,
PROFILE_ON § OF CHANNEL

CONCRETE BOX CULVERT -— TWO BARREL

=5

P il Bollast, by otliers = el
— =
Typreal 11, 2 feriels, botk sides E
compacted ezrtc Fill i 20"
Compacted processe. sand ~ g~ b
\ ‘,.\, T,
b_fﬂ -
pomped processed gravel ~—4— &
eompacted processed gravel——— - .:_"_:f 35828 _
) - o)
. o N L
12 BOCMP @ 5 e, £il) with——"F s =
dutnped processed gravel
- K
Construction sheet plling @mpacted processed yond of ) ,
Mmpocted precessed gravel Culverts ip beinstalicd
Compacied araw Fitl Sto, 10+ 21 fo Sto.ioe8? seePlafz 501
STA. 10+57 Sta, 28457 To Ja, 15085 this Firke
. - Sta, 37435 Fo Slo. 38583 sen Flofe 54
TION

Typica,
/q“;’ofb Sides

Constrvclion
shee? piling

-1

— 30
. i 4
& Chain fink fence [both sies) i P
. -3 ) '
R P wall Nerth side £,367.5¢ %
Y 8 j bath sides Gpposite wall B IG5 1Y —J=
’ 2
S T £1, 55007y
T T T e 3— - e
¥=iht Tare, LA < | <
') t
4% —ase
1 I I 1
31400 200 oo 24to0
; NOTES ..
i For 7y real seckion of U Thoped concrefe
: chonnel, sée Plare No,5-2,
{
: -7
]
P WWoN | BT ] o
DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISIGM
CORFS OF ENGINEERR
- WALTHAM, AL
b e HOUSATONIC RIVER FLOOD NTROL |}
e L] BONBURY CHANNEL IMPROVEMENT]
] PLAN AND PROFILE NO.2 '

SRAPWIC scAtes  [mWmE

10° o 10 20°

Vet e — ] T
40’ [ 40" .o -
e e [ ST, P SN
0 !

Tms M

STA. 22+00 TO STA. 34400

STILL RIVER conneccut]’
mr—

. | MIHEKMW.MN-M&

SHEET

PLATE NO.5-3



] [ D E F
# CORPS OF ENGINEERS | i { i ] ; U. 5. ARMY
\"Q;,,‘l ‘y ) $/ ~Lt, ?/ N
- .
y, @ & & “J’B\ Lurve Data Mo 8 Q
pLmay Highway Bridgef &isty © A T A
N PDE242.98 & RABrrdge Lt e At R = 85578
- £ 410095, 25 PR replaced & o v&" T s2e.077,
% e ~ ey MR .m'.; ~ N Y L 233.87
X 3 . . 3F4.
g sl # e,
1 L1
+
3,4
- s ’0‘%
| AN Py
2 ”afc- - ] # 2 -2
e .
3V 560 “BL Dren channel, tode Flled o
S e . % ; ——
Loy, - Grave! Partmg Lo, enn 24 M0 5. %ed QUTLET /
£ e ) ; N 2aserg.o0 S_LMIU_QE
~ S Eatesr.os " e
£ Curve Dala ¥o.7 - - T C
A 38578957
R« 197.26" 7
T s85.00
3 La 297,20 / -3
1
+_
r%
4 ExisFing 7 -4
20 — o fridges do be -— - —— 220
removed and reploced
o}
‘;‘. . R, wom | LltEstout 3 4R [ . [ 80
. : 8 Chain Link Fence [ both sides) |j 3
By (\
3 .Y - 1 ‘. - L. QI i s
3 | L IET. 54 Wail Norfh side - L) Top of concrete wali Leisking ground serfoce 3y -7
I | iy ; W/ — L W ercencrete N 7 i S At S ]
t 70 : Gpposite wall Ef 366,54 ;/ ; | ek 385,54 doth sides \ // of Eart e B 2."'? E‘ -
& - -8 - - * R Waler surloce oo Foss = .002p ] [ =l 5
LS RS & —_ E S e T — = — -5
5 " § T o e S \i_ -i e V¥ 7> -] 380
5 “ I R
by ' V=78 o T T N
‘é ¥ / :\:l Chanpe! Slopd = 0.0020 — 7 T 3\
& ssob— A —d 380
) h Fheet priing.
o i 1 1 1 L L 1 1 1 1 1 1 reo
24400 Afaag 26 400 FrrRy Itrop 21000 40820 &l $00 42400 43F o0 S0 Py
6 PROFILE ON & OF CHANNEL -6
SCALE  KOR. 1= 40
VERT, 1= 10 NOTES
For fyprcal section of U shaped channel see Hofe 5-¢ 4
For typical section of Concréfe Box culvert(3in 31433
1o Sta, 38+ j;) Fee Plate No. 5-3 .
& Channel o 46 ¢ oo
' 1
v Existing groond surface Wi 1A varies % . ' | &4
] . ARG §B G Fp 45445 fo 75~ of THe.BAEE T h—“ N
:b Ve Crushed sfone . . Width = 78" N & Topsoll secded
. L ] From S1a.47¢ 88 to 305 TER s T ! V
LV SRR, W R A —_
e Sfone protection 2,
~ - -
~ e —— ! B M - 4 -
| T PERTAL % T s
(EL 405 £ 36858 conrs oF ENGINEERS
Grovel bedding Gravel beading D9’“‘" kil [ *¥ | HOUSATONIC RIVER  FLOOD - CONTROL
- “|DANBURY CHANNEL IMPROVEMENT]®
N
. . . - - o R PLAN AND PROFILE NO. 3
Height varies From & ot 31g. 45645 Yo 3ot Sto. 52+ 07 24 ;l‘me profection Ho.4504s fo He a5r 35 GRAPHIC SCALE. . PRO
Height = 3" fram Sha Stsa0 to 5tz 65400, 12" Stone profection 3ta. 45495 fo ta, 72450 - 0 o [P R STA. -34+00 TO STA. 46400
Height varies from 3'af Sta. 66 o0 fo 0'aF 5ta, Tt +50 LTy m STILL RIVER CONNECTICUT
40’ ° 40" vo'

TYPIGAL SECTION

SCALE I"=18"

Ly H—— .
T mum!mw

‘SHEETY

e

PLATE NO.5-4



r s

Fret above MI L.

it

Levation

PR
708, 56"

128,00
ey

. /nside Edge
- Buyst-3/'-30"

Outside Ldge
w Av3E50~3)0- 34"

1L
y A

IS

HIGHWAY BRIDGE { NEW)

e~ é;_,.,: Hocrge
o ' }3_,."7 4
Rk S N 4
grer 82 7y
~. d
& 205121.9¢ ”" s, ¢
£ $10851 00 y30 (K -
- —— - — 0
firf'sfzfﬂf ground serface on &
e .- -§§ [N 100 -3
Lxisting ground surfoce,  Lostbank i - AN
. SE ____—//"“\""““i/’
=L Aol - —470
——— T — A}
7
. ~r o) J _/EN ghrers £330
m—m—mm—‘gf Y e y " 2k =TT [y TE Ty e e T ——" =
- i T IEE waler Surface PatLE N R Y T A e e
— vl i — i -
i ¥, | 158903
n[u ¥ =88 tar BN
2 55008 ., 3 : —_ asasil g,
._1\_/'\—IL_.J\_I . > o) RO SN SN (e pery N & | ¢
y e e v — s e i . Channmel pos = 0. 00ts — T N SR i i
< ; o FETET . D= sz’ i
§| Wt T dravel bedging % s .g'—"“z"”; ] 21847 26 §
ol . =mL — \—Stene profectien e 3 . - _ _ . . se
>
1 1 el A 1 1 = d I 1 1 1 i
s 4Té00 oo #5400 35400 51400 37400 ; 5800 5100 ¥h00 56400 Frvor Rioe
PROFILE ON & OF CHANNEL
SCALE HOR, I'= 40’ NOTES |
VERT, "= 10 For Fupical section From Ho 48i00 fo Sto.43ves,
Jee Plate’No, 5+ 4. . : 7
v & Chanpel - The. Sorm
£xisting ground surface - e e ———— T T T T S e [ = — - —_
. N e mee o m— e —— —h ; DEPARTMERT OF THE ARMY
18 Crushed stone . M Eoas OF ENGLEE
V38 Crushed sfone WALTHAM, MASS.
S seRfea R L HOUSATONIC RIVER FOOD CONTROL 3
one sotection == | DANBURY CHANNEL [MPROVEMENT
. G R PLAN AND PROFILE NO.4

Gravel bedding

TYPICAL SECTION

SCALE |- 10!

G RAPHIC SCALES

STA, 46400 TO STA 58400
STILL RIVER CONNECTICUT

PL ATF NO.5-5




s

A B C 4] E F
RP! F E| ta "
CORPS QF ENGINEERS — L i 1 , | ! : 1 1 U. . ARMY
§ ai 8 9 py
) $ 3 R 3 %
. ; & 5
3 b - o N 3 " m,N“"gﬁ,gl
Lurve Dala No.io ! = e ol s
a- 57335y 2. #
R = goz.oo’ tv(-1
. rra.z’ &
A + Lo oz gy’ 4
. Lurve Dote it \‘(
Sfor confingation see A« 2752504 x4
senerel Flan R 20385 .
1+ ' / 7= r00.2°
N , " el L= 12581
N ase
™y - Vi s &
£l Area-y \ con .
j / ’ { f‘ff;ﬂp"ﬂf ’ ’/’3\ > | Cone. Prepdwall
¢ 158 S~y =
\\_ﬂz i /}V\ \ " fnv, 353.0 Ay
) — s pEe il
avid g T -
parkin? ¥
~— (awcé 970 s
-— . - L
6‘rop.-/ s ;—s:,—.‘) _.rrr. , ”;},"
LT . o et
T - O rsins s
T Y - . .
: Ean st
piers & abitments
sty v Dot Ko 13
Lo 2 & - i5arr
” - K547
T - SILEF
L=#28,78"
P A 3
. R.R, BRIOGE (NEW)
[
. L1 Mo, 1t
W Zoa 438,30
EdtezI5 4
‘ None2o
4-1 . 1
1 -4
o
) Curve Date Ko il
§ N
& - 4e0.00°
T« 6n45
L o« 2032
$-4 ; -5
; N mgioro i
Rim 3578 £ 41151648 PLAN
“\dot 2523 SCALE 17= 40
For conbinuation “ Trrangle Sracf
Fee Gencrat Plan ~
M o -
;‘f A -- -‘Q% — - — S ——— -—| -—P%
P 3 f2628; o of st profection— P £1 3820 ! £3 éa‘
3 N LI = alc o2 LEEO £risting groond surfece L 37Y
N b st — ] I S HYHY'_‘Y’:Yﬁ LIRE ater sucface L J'f!:__.m_ -~ - / #orth Bamk e —— - —t80
- % SN pamse i Sl ,\J-\o’-? e - —‘T:f;l—+nf-_—‘.)l§; e B e Rt ey ¥ = = e =1
b xisting groved serioce - : sting around s g AT ' . L 4501
': R 2 25025 R ok N W o s £eisting ground serfice dn o e 3 ' "~ R | ! 1 Lii'sFing riprap
. A e = ﬁl,‘:’_"—’l‘—’l‘—’ . e I A Y -g-}—l-.-- e — aso
-§ § : . [} Chonne! Jope = 02,0050 —e | FES ; v : I P e ~p-~ '
- 134728 e = = ¥ s
. s ~ [
E o N . Stone profection— / 11 1 ' . . rto
G Grovel bedding B ]
] L _ i 1 1 1 H L { 1 i 1 L 1 i
Sgroe . Jrr] s0400 &/ F 20 82500 £3rop $q4too E5F50 &6 £ 8T +00 . §8+ 00 69400 0 +00 Tt 00 OO
’ PROFILE ON % OF CHANNEL : y
SCALE HOR. 1% 40 _ B
YERT. =10 NOTES
For Pypical secion from Fiz. 5 rop fy 5% 674 67,
and from Sig. 63763 fo Pir83 Sce Fipls Mo 5-4,
[ ~—— L
» - . * A AT
& Lvisting 2 Pumpeg rock Dﬂm nu.ng “ﬂh
\(éoﬁr banks) CORPS OF ENGINGTRS
o : L3i3iing ground surface b
Store protactic . 74
ﬂ/’ -y e 7 "~ HOUSATONIC RIVER _ FLOOD CONTROL] o
lv/——’m‘ ELTFCRY DANBURY CHANNEL IMPROVEMENT|
VL__ PLAN AND.FROFILENO.5 -
. SRAPHIC SCALES STA. 58400 TO STA. 72460
. 18 o 10' 20" . )
& Graved beading e et ;
N o’ 0 40 .o
a0 o — —~]
STAGG6+50 TO STA.T2450 ]
SCALE 1™=0" ;




A B :
_ CORPS OF ENGINEERS ! ; ¢ t|> £ ¥ s H U. 5. ARMY
-
9-0" ‘Syrr.rm. oboutE b
f & }% :
MLET T a; lcer 03 014@.9'5 ) i
.z_c_‘& 200" ] | _—
[ . 4 78T T - I
, l i _ ; 'J_‘_ i Lﬂﬂ * jﬁ‘h‘ |L3ie” § g | }
o ; Csyrnm.about € 210 21 2§ (SKew aystance) rrd” i L
7@ 1:0%) 1y i e - : TP
1- / 9a@sra)" : Pyl oy
. P, -1
1 si00n:f Aot
Note! : 1 .
4 Longﬂ ReIA\* S @I wells D) ' / ecero Longﬂ Raing sc8ra
“ 5 &)0n base n', | ]
2:d, , | 15210 i @O
. » L S » .
N - o 780" P i) 8 Q
Const.JF. Ao MY o1 g ma:o:}"”f— S| ]
== f:m!i } __ | : é:' p=r— __E ¥ =
H ) o
[rrese 2 | L o ‘L-L- 4
=—==F e
2- LA‘SGJ’O’ T =t o - 4 < N -,
l on” j‘- 90190 it 34 ae—_»  Coaver e g E 2
STEEL ARRAMNGEMENT STEEL ARRANGEMENT
SCALE I74% 1'-0" SCALE 1747 F-0"
b Y R.R.Surch, 2250%0 = 16.0"of corth
e oo of nzilny  Rood bedy Note:
. o e Sorche 3 0 ot e Aasurned wh ] Déaign Saction ond Culvert doroliths
: Surch=310" d
Surch e ,g;?;w — ﬂ‘ f,%zg,,y,,?,,?”reﬂfh syrfoce fordew" o b be af 70°Angle o Channel Cenfer Line
40-0" i ’ ol :
’ H - - e H
3 ot S ’ o Sured 2id eref| .. AAvrdd 2rted gl i 3
Grwater M Beaaring pressure includes - 1 i
Pt T ] 3413'2‘-&-'-“ o wodge of earth on sides 5”’/ 3 o= o
N ' “n)
Pwr2 b 1 : &7-2 ~
Brid Puif N ] "’ El_g
i Uphff ceov/o ] [ Uplif = 11sce/ar ]
[ Bearing P41 Cose T 323% Cope A [ Becrirg Prestun = Seoo o ]
?TSWLWE@_L—J?M________; Tr9%re
i?assof
o LOADING DIAGRAM LOADING DIAGRAM 4
Cose I . Caged o .,,Ifc Cose T but treaf bose
Makirmrum weight of. l%daf Sam@ a5 Case L with Min. soil v
ragtcont® e.éghzuo and Gctive earth préisures sigbas o beam on Slaslic royndation
) round with verk with o fourndotion modulios oT
lfnfeg_; h on ba;é pr‘;}ecﬁon RAILROAD CULVERT
’
on ad oy ’ hyfr "E’m‘é’;‘m‘ r’nofcf-argf, STAIO+50
ﬁ’ch mgfalsumcd
wotrer half we bofwclim,ain :r? vcr}
ground.
5 ‘ ; -
TYPICAL CHANNEL SECTION 5
o
*TR /O
A e I"ﬂ") Syrnm.abou
6 el = <t
o
- g
I r7@10- ! Note:
- cbout P Design Saction and Cutverf Mormolitha
781070 ) . . Syrmm.abou &! . 2058 1 o be angO"ﬁ'ngfe % Chonnel Center Line
‘j - Yaries (70°0°t Max. fo 41 &"Mimn) & 2 £E4 h ' &
1 ) otk F3 i !
[ ES \fsero
w ongﬂ Ret, FJ'P‘S' o'l .
2 & ! eI g’ :‘:r, bases i T é
Lol T3 2e@s0 ~
1 |._l
H / o= 3
e a:} A rcerot L b
/;/aal-a" g i | - “9 @105 | —G&I-0 )
RS S— . L — p— '
2 sl p
780 3 # | TR . -2
7 . e 1 FF - wi
—r o8& -0 L .
) LA ? 7 o._j 9LO'
Mo }
STEEL ARRANGEMENT STEEL ARRANGEMENT
SCALE 41 1-07 SCALE a=1- 07
- DATE DESCIFTION " T
Ql Highway tead 400%™ 3,&" Surehorge
= DTN o T AP
NOQ 3 m conps OF ENGINEERS
loading conditions ara of eoral’ iei”  2gaf gtofly] e éﬁ;‘-’:‘;’gﬁ;‘ rcior —
the sorné as far Typicol Section % e GRAPHIC SCALES iw | aaz | 7 | HOUSATONIC RIVER FLOOD CONTROL
- 22 _ 3 . - s e | DANBURY CHANNEL IMPROVEMENT}S
o = -0 O ——d | A SR STRUCTURAL DETAILS
2 A
o, : ! o L B LOADING DIAGRAMS
Z : HOUSATONIC AND NAUGATUCK RIVE
rirg P ¥72%, 3 L Uplif = ITE5 = } — = I_(;‘on C_AND NAUGATU _mRTs: CONNECTICUT

[Bsoring £ ¥/ ""Cam I =3/ Cam i |
GI3/0% [ BagringP Case Ik 1§
LOADING DIAGRAM

TYPICAL INLET SECTION

Béaring Pressure - 104707 1

LOADING DIAGRAM
HIGHWAY CULVERT

TROEY BRI i ISR

sa.l.zassno--is’:c‘ KO,

DRAWING NUNBER

HOU -15 g, cpy

PLATE NO.5-7



APPENDIX

STRUCTURAL COMPUTATTIONS




A

STRUCTURAL COMPUTATIONS

ANDEX

Iten Page
Design Assumptions and Considerations DM-1
Typicel Channel Section - Case I DM-2 to 3
Typicel Chennel Section - Case II DM=-4 to 5
Typical Channel Section - Case III DM-6 to 7
Inlet Structure - Cage I DM-8 - 10
Inlet Structure - Case II | DM-11 - 12
Inlet Structure - Case IT DM-13 - 14
Railroed Culvert . M=-15 - 17
Highway Culvert DM-18 - 21



NED FORM 225 NEW ENGLAND DIVISION

27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY race L]

SUBJEGT *_OM}__.@&L@’QVE’”&”

COMPUTATION ___&_i? Lar i //Aﬁ?/z_d‘;f L l.sslllﬂ’ﬁ%z"an.s

COMPUTED BY _. HEw CHECKED BY DATE Alar 5

et e B R — . B T

oo ‘; Ii F“‘i“ L o : JI f oo : : | : : S
S A N ' ....._..L_ ‘

0§5/94 i ,455&//;-;,0/ pAs. &d//a&zdéfa‘?//dnj

Sail. cam/ Aaos la/ /fgel ._-;I,/g Ja)'e défcé /'/z,:z/ z
vor afon rahArs V74 Be rc:vc-/q.-»/ Tha Section

; /H :
th/ec /'c-f/ m«.s/%”tm {/p‘ <‘;c ad/ ‘:7‘{7: 'fo w;//: J((Jﬂ»d‘ ‘
. both _srrox. and &a/dc's. Mis5 . sveigAts of 5ail
esill ,ew-or/ace Fhrk ‘/dwes-/ safat *Q’Ci{ar-_f%f" cep ity
. AMax. oue:jh ‘s ity btrest esdc) ) 74 r&ré/ge
; . Jargess sl z’.‘.’d;&/d”‘cﬂ‘ﬂen/s} 47 ,er‘é’,ﬁ War/f .éﬁm
i 1"(_‘.‘5.5(1/'2‘.? m,/’/ av’#a(a:e /?mx, J.zimf/. ,f@«;4f¢e..1m'e;p 7"-5 _ ;‘
T the /d/a of z%a__.. .z.‘adsq 4;,4:4 BENRREANS L
(/m% M/cf,;-./;& a
o } 3 Ja.érragnca
- 4{ .5’::/ 4: o cbbic:.
i o N S [ B S S VRS S S B . e i
L 5@7»@4@_@ _..Mya/ c/;,-, ,e-,:;: Ae)
AR R x| a0 lr e "i wtm | ForSewsi
 he Ueitiand iui b4 onadyret in 23 folloawing
i Manrmr_ﬁ T O U O O T -
Cose I ;,.-,i L~ /‘p/ ;.ﬁeci/m»: w.ye,nf prrix. .sé//we,j/}/
M:f/, 2P s sh coakliciend laf . 50. e/t

. eaqu i.a... 1.
af earth df,sc:n

g"aﬂnld' weﬂ: Ver/" m&vjﬁ/ oFf . .
_J: ése de ecliarn and . ortt | &uca’f‘e
o 4? -y af snt, 74—:‘:;/14:«1 of Z.f""

: Qéanne/ a:};ame: QM,Q ’1‘7 arcd Graved waeder
o 055#@&/ P b e?/dtf.u-r J‘d/ 74—;:4»- jﬂduﬁa/ Jar,{;c&
: fa. a//"p» Y. /é v

Seme Yy fd.ﬁ«:[ @,44 rr3inm J‘a;/ w.ér;.é/

Cose 22 -
- d;/nrq em_-:‘h N ESTrs

arm/

j_Cai.se L. Sanie as .éosel éa/ 7 ea-/ bose .45 =
' bﬁ'ﬂﬂ“! ﬂ" /ﬁﬂ?!/&. faﬂﬂa{a//aa 4;):/4 :‘?Maﬂ// /ﬁon’ Ssar 5

CM//! foﬂ»y m

A cen ferJL_J/t

J

;.w// ju»'c /Min regulre Men'/i For J/r:e/ a%
Ak, el e . Ends) ‘



NEQ FORM 223 ‘ ' NEW ENGLAND DIVISION

27 Sept 49 CORPS O ENGINEERS, U 5. ARMY . moe ON-2
SUBJLCT __M M&J—M"VQMQ”*
‘GMM"MmH.___ZQQEMSH? ¢4zbv4us/ -jé¢};0‘1 j L

; GOMPUTED BY CHECKED BY ; - DATE _4/?’.;52___4523££21-

.PROJECT TITLE “DANBURY LOCAL PROTECIIJN DATE -MARC 1969
' Caase I L.OQC‘IV'\Q )
STEP NO. 1 CHECK SECTION rOR FLOATATION AND TiND BASE PROJECTION

ENTER FOLLOWING DATA:

CHANNFL WIDTH 2400 ' ' L e
CHANNEL HEIGHT =1340 : = £0.2 I
BASE THICKNESS =267 T Ve
WALL THICKNESS AT TOF =145 C | o 2
WALL THIGCKNESS AT 30.TTOM  =2.0 2 |
BASE PROJECTION (GLESS) =2.0 ~ __J
HEIGHT OF WATER OLTSIDE 27425 © al

" HEIGHT OF WATER TNSIDE =0 — .
HEIGHT OF EARTH OUTSIDE  =13.0 777 B ¥ LY 1
TAN. OF INTERNAL FRICTION =.4663 I Bear _FH %7 T
!"Kl' FAC]‘OR ) = . :) . ——— e ——— e
SATURATED WEIGHT OF EARTH =140 ' |
SURCHARGE =340

BASE PROJECTION . = 2+0
UPLIFT Fe8e (VERT. PROJECTION OF EARTH)D - 115
UPLIFT Fo3¢ C(INCLUDING WEDGE ACTION ONM SIDES) = 1edh
STEP NO. 2 FIND YOMENTS AND END REACIIONS
STEM  MOMENTS AT TOP OF BASE AND AT QUARTER POINTS
t.do.ooooo&oz
I.......'.&’)P
saanassss e 202 -
P Y L 8 1=
M AT TOP OF B3ASE = 45361444 HORIZ REACT = FA466 .28
M AT 174 POINT = 21128.25
™M atT jr2 " = 7642« 40
M AT 374 " = 150955
BASE SLAB MOMENTS AND REAGIIONS
BEARING PRESSURE = 441.07
UPLIFT PRES3SURE = 620.00
CANTILEVER M = 10455.23 Vo= 1045523
M AT INSIDE OF wall. STEM = -41872.43 vV = 1321157

M AT CENTER LINE 6043« 34




NED FORM 223 S NEW ENGLAND DIVISION o
27 sept 49 CORPS OF EWGINEERS, U. 5. ARMY . . pace £ 17-3
SUBJECT ¢ il i ’V_ mqm_ :

Ld
COMPUTATION 5 - P

. for
GOMPUTED BY j% E_M CHECKED BY __. . oure _ s L8 7

STEP NO. 3 FIND REQ'D Ds AS, AND UNIT SHEAR
3000
1050
152
—srenvesesrs %02
--.........&02
"‘laoo.--oo-&oa

B!
o
P

WALL STEM

TOP OF BASE AS

1.49 REQ@'D D = 1727 V = 43418
174 POINT AS

74

lra o AS = 29

a’rg as + 06

BASE SLAB
-MS = 54616+76 +MS.= 10693101
CANTILEVER  AS = 25
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AT CENTER AS 2.00
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27 Sept 49 CORPS OF :ﬂomtns. AL 8. ARMY pace LN -7
o e ment
SUBJECT
npe/ c;‘ecﬂo e 20 :

r
CONPUTATION _%LLCAG
GCOMPUTED BY £ M/

CHEGKED BY .

| 4 C‘.aaew.ﬂ.“},_f-.c_q_din

- vﬂl‘-

STEP NO. 1| CHECK SECTION
_ ENTER FOLLOWING DATA:

CHANNEL WIDTH
CHANNEIL. HEIGHT

BASE THICKNESS

WALL THICKNESS AT TOP
WALL THICKNESS AT B0TTIOM
BASE PROJECTION (GUESS?
HEIGHT OF WATER OQUTSIDE
HEIGHT OF WATER INSIDE
HEIGHT OF EARTH OUTSIDE
TAN. OF INTERNAL FRICTION
"K" FACTOR

SATURATED WEIGHT OF EARTH
SURCHARGE

BASE PROJECTION

UPLIFT F+S. C(VERT. PROJECTION'OF EARTH)

UPLIFT FsSe CINCLUDING WEDGE ACTION ON SIDES)

STEP NO. 2 FIND MOMENTS AND END REACTIONS
STEM MOMENTS AT TOP OF BASE AND AT QUARTER POINTS

ssssesssase &2
--loo.o.n-&oa
ssssreseeesf02
sesssesnes02

M AT TOP OF BASE

4 AT 174 POINT = 10269+ 98
¥ AT 172 " = 3604.85
M AT 3/4 ¢ = 711+64

BASE SLABR MOMENTS AND REACTIONS

BEARING PRESSURE
UPLIFT PRESSURE
CANTILEVER M

M AT INSIDE OF WALL STEM

M AT CENTER LINE

323.15
620.00

8003.43

“1384%.69

91382+ 56

2322769 HORIZ REACT

v
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r -t T T
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27 Sept 49 - CORPS OF ENGINEERS, .U. 8. ARMY - pace OM -5
' : - 5 wDrevemany

SUBJEGT

' Ggncral. Section . -
M LW o CHECKED BY _ ' . oAt WMar [TEY .

T T R S —— T e e T
U S ¢ml_1;;‘+ !.A.WHI i ‘WL_;m¢,i~-n¢.L S
‘ . P ‘ ! ‘ P £ A o

COMPUTATION

COMPUTED BY

f ‘ [ !
STEP NOs 3 FIND RER'D Ds ASs AND UNI{ SHEAR "
‘F‘!C‘
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---..-:.--.&02
‘0000900000&02

| T | I

WALL STEM

23.383

TOP OF BASE AS = .76 REQ@'D D = : 1236 V
174 POINT as = «36

172 " AS

«13

3/4 AS =801 29

BASE 31.A8
-M5 = 21346+37 +MS8 = 103671410

CANTILEVER AS = 19

INDSIDE STEM AS = «16 REQ'OD O = 1185 V = - 36485
AT CENTER AS = 2.17 " "= 26411
END
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NED FORM 223

© 27 Sept 49

NEW ENGLAND DIVISION
- GORPS OFf ENGINEERS, U, §. ARMY

PAGE*’E&.?__

SUBJECT .Qéﬂ@%‘gﬂfgzz{/ Lrprovement
COMPUTATION ___ _gﬁ-?,fu‘ z Chamwreal e Fra

COMPUTED BY

Aféfg/ ‘ CHECKED WY

Cgse ﬂ'

oAl QU?Y = CONNo
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1’7?? 4C
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svsveer _WANBUR>Y CHANNEL IMPROVEMENT

pace N &

GOMPUTATION

\ N\L,E-:l"i STRQCTURE. ~

SEc.-rlmJ STAJ’H N 942% £

COMPUTED BY __ v A

CHECKED BY

F

TECTI D TAKED R e‘{'d.'hon ‘74-25"‘
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VA
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NED FORM 223 S . NEW ENGLAND DIVISION

21 sept 49 . conws OF ENGINEERS, U.S ARMY . . raoe 41+ G
SUBJECT L ’7&‘/ : i 14 -

. COMPUTATION __Z‘;p_c.a/ jec//a'ﬂ ‘?’Ara /ﬂfb’/f'e j)[rgc/yre

.- .COMPUTED &Y __. /9’ Ly OHECKED BY : _ DATE _
e e A A Tt N N A A A A N A L B A T *1}3——‘@
PROJECT TITLE -~-DANBURY LOCAL PROTECTION DATE -MARCH 1969 "

*

STEP NO. 1 CHECK SECTION FOR FLOATATION AND FIND BASE PROJEGTION

~ ENTER FOLLOWING DATA:

CHANNEL WIDTH 26540
CHANNEL HEIGHT =13.0
BASE THICKNESS =370
WALL THICKNESS AT TOP =1.5
WALL THICKNESS AT BOTTOM =2.0
BASE PROJEGTION (GUESS) =240
HEIGHT OF WATER OUTSIDE  =4.35
HEIGHT OF WATER INSIDE =0
HEIGHT OF EARTH OUTSIDE =817
TAN. OF INTERNAL FRICTION =.4663
"K' FACTOR =e5
SATURATED WEIGHT OF EARTH =140
SURCHARGE =340

BASE PROJECTION | : = 240

UPLIFT F.S. (VERTs PROJECTION OF EARTH) = 1.33
UPLIFT F.S. C(INCLUDING WEDGE ACTION ON SIDES) = 144 5
STEP NO. 2 FIND MOMENTS AND END REACTIONS |
STEM MOMENTS AT TOP OF BASE AND AT QUARTER POINTS :
-.00000000&02 i
00.0000000&02 :
sessveesssel2 J
..........&02 1
M AT TOP OF BASE = 34202.73 HORIZ REACT = 434757 :
M AT 1/4 POINT = 11974+26 :
M AT 172 = 347417 4
: |
M AT 374 = 216410 E
BASE SLAB MOMENTS AND REACTIONS i
BEARING PRESSURE = 276445 - j
]
UPLIFT PRESSURE = 459.377 !
CANTILEVER ™ = 6059.01 V = 6059+01 E

M AT INSIDE OF WALL STEM =  -24071.65 V = 9289455

M AT CENTER LINE = 123511.46 | | Ik
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27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY eace LM/

SUBJECT Land c«r o Lhenne! /mprove men | N
COMPUTATION %‘7 eclipr : reets 2o - S
i // £ us OMEGKED BY ' i DATE ar /765

COMPUTED BY

. . . T T e e R
i : E ! : : : : ! ! ' i : N
Lo } i

STEP NO. 3 FIND REQ'D D» QS;‘AND UNTIT SHEAR

3003
10590
152
-.........-&02
—ocooo‘occ;o&oa
“eeenseaeeas Z02

n
S
It

Fl

WALL STEM

TOP OF BASE AS

H]

1+12 REQ'D 0 =  15.00 V = 1933
174 POINT AS = .42

VR as =801 .13

374 AS =201 .09
RASE SLAB

-M3 = 32233435 +M$ = 13617617

CANTILEVER  AS = .12

INDSIDE STEM AS +35 REW*'D D

]
It

1456 V¥ = 2758

AT CENTER 85

[T}
o
.
w
)
"

2993

END
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NED FORM £43 _NEW ENGLAND DIVISION ,
27 Sept’ 49 . . CORPS OF ENGINEERS, U.S. ARMY pace L7
SueJEGT Donbery é/lﬁn 2 e/ /Mﬁf‘a vemant B
GOMPUTATION 7- -] /76::// e //a L 7ﬁ ree gl # j/fac e —
COMPUTED BY J‘/ £ W .. CMEGKED BY - . oave A /545

Laae. AET e g e ..w¢?ﬂw;wm - R
PROJE@T TITLE DQNBURY LOCAL PROTECIIUN DATE =MARCH 1969

STEP NO. 1 CHECK SECTION FUR FLOATATION AND FIND 8ASE PRUJECITIUN

ENTER FOLLOWING DATA: - : .

CHANNEL wWiNTH 26540 )
CAANNE}, HREIGHT ~ 213.90
BASE THICKNESY =340
wail.l, THICKNESS AT oP . 215
WALL THICKNESS AT B0TTOM =220
AASE PROJECTION (GUESS) 22,0
HEIGHT OF WATER OUTSINE 4435
- HEIGHT OF WATER INSIDE =0

HEIGHT OF EARTA OUTSIDE ELTRR
TAN. OF INTERNAL FRICTION =.4663
YK FACTOR =.33
SATURATED WEIGHT OF EARTH =110.0
SURCHARGE, =340

RASE PROJECTION = 2.0
CUPLIFT FeSe (VERT. PROJECTION OF EARTHD = 1.23
UPLIFT meSe CINCLUDING WEDGE ACFION ON SIDES) = .33
SIEP NG« 2 FIND MOMENTS AND END REACTIONS
STEM MOMENTS AT TOP OF BASE AND AT QUARTER POINTS
ooo--coo-o&oa
oo'uooo¢--&02
-c-oio----&OQ-
......a.-.&OQ
M AT TOP OF RBASE = 210464+31 AURIZ REAGE = 2497439
M AT 174 POINT = {101+653
M oar 1/2 = 180.03
M AT 3/4 " = 11206
BASKE $ILA3 MOMENTS AND REACTIONS
REARING PRESSURK = D33e62
UPLIFT PRESSURE = 459637
CANTILEVER M = ARAELa 13 v o=z - A46644 73
M AT INSIDE OF wALL STEM = -3215.71 v o= 159 7e473

M AT CENTER LINE 117468+09
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27 Sept . GORPS OF ENGINEERS, U.S. ARMY . eace LIN1%

SUBJECT _Qa_aé_éﬂ%(__&'ﬁ_am /7’ //r’,:pra ve s
Toplee [ Sectien Threr S lel SFep il

COMPUTATION £ besyred _
COMPUTED BY ___ X E s CHECKED BY ‘ oate Ao STES

g e s g

: S—
- g

T
N i N d 1 - i 1 i
3 '*“%““‘l'”"‘l ST OVR SO R S SR BV SO

i i [ ’ - ' é‘i‘?

STEP NO. 3 FIND REQ'D Ds AS, .AND UNIT SHEAK
g

FC
K

3000 : : ~
1050

152

sssasssses 202

~ss0sesesesR(

-.......-.;-&02

WALL STE™ ‘ v .

TOP OF BASE A5

= +69 REWJ'D I = Fle76 V = 11-33

174 POINT 4S5 = +25

172 " , AS =01 «06

VI 88 =202 47
B3ASKE SLaR

-4 = 13285496 M5 = 125335.72
~ CANTILEVER AS = « 09

INDSIDE STEM AS = <07 REQ'D D = 9434 V = 2344

AT CENTER AS = 2ea6 " o= 28. 71
END
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. 'SUBJECT Danbard ~Fmpr ngnt —!
, COMPUTATION ; L [ Se. *;M N fau A 'h h'k&i
- coMMUTED BY _ }L‘EE l&! : . oHEOKED BY — ] DATE
Case II' L._Q‘a‘int e —
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NCU Puiva s NEW ENGLAND DIVISION

27 Sept 49 - CORPS OF ENGJNEERS, U.S. ARMY ence DN16
suUBJECT 0ﬁﬂéd/f¢l . C/tgnﬂe/ /M’Pl"o vamen

GCOMPUTATION o J(_ﬂda/l/c‘f’f — Sta sof So2

rAMDNTER BV ) /:/ £ - CHESKFN AY naTE

.PROJECT TITLE - DANBURY LDCAL)PROIECYION PATE - MARCH 1969

STEP NO. 1 =« CHECK CONDUIT FOR FLOATATION AND FIND REge. 3ASE PRUJECTION

ENTER FOLLOWING DATA

INDSIDE WIDRTH : 521420 §7ep of re’/ Gr Sarf
INDSIDE HEIGHT . =13.0Q : £ ;?
DIVIDING WALL THICKNESS =1460 EH

OUTSINE WALL THICKNESS  =2.13 A < B <
RASE THICKNESS =340 '

ROOF THICKNESS =2.5 )

BASE PROJECTION 22413 213 A\ I S 2,34
HT. OF EARTH ON ROOF =3.0 2.0 2120 I 21,20 " 12
HT. OF WATER ABOVE ROOF = y ‘ L
WT. OF EARTH SATURATED =140 T 3 £ =
TANGENT OF INT. FRICTION =.4663 ' ‘

HT. OF WATER IN CONDUIT =0

SURCHARGE (FEETD) ' =16+0

X FACTOR =450

345 PROJECTION = 2.13

UPLIFT FeSe (VERT. PROJs OF EARTH) = 1.39

UPLIFT F.S. CINCLUDING WEDGE ACTION ON SIDES) = 1.64

STEP NO; 2 - FIND FIXED END MOMENTS AND STIFFNESS RATIOS

MEMIER 4B FEM A = 13455020 83 = =-134550.20
" " STIFFNESS RATIO @ & = . «H52 2 8 = + 41
MEMBER AF FEM @4 = =43295.94 8F = 478388.98

' ' STIFFNESS RATIO @ A = . o477 @ F = + 34

MEM3ER FE FEM @F = -190932.40 8% 190932+ 40

#

' " STIFFNESS RATIO @F = «65 @ E = + 45
CANTILEVER MOMENT & F = ~25577.42
BEARING PRESSURE = 360054

STEP NO. 3 = DISTRIBUTE MOMENTS, FIND REACTIONS AND POSITIVE MUMENTS.

-.‘-.OOIOIC.&OQ

-1567334.66"
37266343
B466T6«T11

MEMBER A3 FINAL MOMENT AT A
END REACTION AL A,
XO FROM END A A

68956.70 Al B
30735.38 Al 3
10.12 + M

it H N
[T LI

MEMBER AF  FINAL MOMENT AT A& = -68955.70 AT F = BI1706.35
END REACTION A A = 14465.22 AT F = 21033.09
~ X0 FROM END  AF A = fedl + M = -3438.02
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21 Sept 43 © GORPS OF ENGINEERS, U.§. ARMY
susseet LI oen e . . 1 rovemion £
GOMPUTATION /E’.' L. fﬁ‘//l"é/"/ . = ﬂé? /ﬂ"‘f@
GOMPUTED BY AL GHEGKED BY _ _ : DATE
MEMBER FE FINAL MOMENT AT F = -62128.53 AT £ = 255322413
END REACTION AT F = 41292.03 AT E = 58044.13
XQ FROM END AT F = FeB8 + M = 1358138.33
SIEP NQ . 4 = FIND -M AT FACE OF SU?PORTS AND M5 MOMENTS
MEMBER A8 =M AT A = 43281467 AT B8-= =~147040+06 .
-M5 AT A = 6214486 AT B = ~160903«24 +¥My = 99334-40
MEMBER AF -M AT A = “57675+86 AT F = 6893382
-5 AT Q‘= -81444+95 Al F = 10086633 +M3 = 12769« 74
_MEMBER FE -M QT FF'ro= ~ =3443%+43 AT E = 225284.04
-MS AT ¥ = =58101.71 AT E = 24834627 M5 = 159480456
S5TEP N0« 5 = FIND REQ'D D. AND AREA OF STEEL .
ALLOWABLE STRESSES: F*C =4000
FG =1300
F5 =20000
-crco-ooooo&oe ’
*oonootooot&oe
‘-0-00-.10.&02
‘oc--c;onlo&oe
“ooo-ttooo‘&oe
“0000000000&02
MEMBER AR REQ'D D AT‘A = ‘13«84 AT B8 = 22.2%
-45 AT A = <91 AT 13 = 3«31 +AS = 1e93
MEMBER AF RE@'™0D D AT A = i5.85 AT F = 1764
. -AS AT A = 103 Af Fo= 1012/+AS = =111
MEMBER FE REQ'™D D A? F o= 1339 AT E'= 27«71
-AS AT F = «23 AT E =. Lol +AS = 248
CANTILEVER AaS = =56
STEP NO. 6 - CHECK SHEAR SF IN ROOF AND BASE SLAB
-.l..0'l..l&02
.-lo..c-..&02
MEMBER AR FS AT 4 = 3420 AT B = 320
5F5 ALLOW = 245
c.-nclcolo&oe
aaaoooonoi&ag
MEMBER FE FS AT F = 277 AT E = 2+ 77
’ SFS ALLOW = 2¢5
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NED FORM 223 ' . NEW ENGLAND DIVISION
27 Sept 49 " CORPS OF ENGINEERS, U.S. ARMY

suBJECT ___,D_ea_é_zaa_ﬁﬂ.aﬂ_e/— /f’;ﬁzv¢m¢ﬂ ¢
. GOMPUTATION _&}%_QM P o . 55 .
e c

" COMPUTED BY W 'CHEGKED #Y : - DATE

1
: ; e }
TR L ST PO N T OO O S N N O

U S —
| ! . L

STEP NO. 1 = CHECK CONDUIT FOR FLOATATION AND FIND RE@.

ENTER FOLLOWING DATA

INDSIDE WIDTH =20.31
INDSIDE HEIGHT Z1440
DIVIDING WALL THICKNESS =1.59 L§¥
OUTSIDE wWALL THICKNESS =2.03

BASE THICKNESS =240

ROOF THICKNESS _ =2.0

BASE PROJECTION =305 2.03
HT. OF EARTH ON ROOF =

HT. OF WATER ABOVE ROOF =0

WT. OF EARTH SATURATED =140 @S¢ 170 Kr cplitt safel, Foetor)

TANGENT - OF INT. FRICTION =.4663 -

.. HT« OF WATER IN CONDUIT =0

"SURCHARGE (FEET? . =3.6
K FACTOR =+50

b bbb d s b g
| Chack u,@emg v¢#+ Lpi»_:o,i_urg_. earth Ll

. i i .
- 3 A PR G JUTTUIDS DNupreey RUy REVT
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b |
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f'm.l tud! Jvi“ix lw x| 150
134.«: e 24&15& N

léoé4i ; x % 27 x /5

Roadway| ,gaxjybxvqaazmm“J“‘“Lﬁwé_
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| gai | 2w Z2o3 X’?‘br V12T W
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EUDIH 1075 X 42 5% &o ’ 12 .
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27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY pace M2
SUBJEGT el I Laa) "+
~ GOMPUTATION HSGA;«J an Cu h/erj'l" .
' GOMPUTED BY V) CHEGKED BY DATE
NCH‘e'. "T“l-\ 'F?“@hfajn ...... +FJ$.SI ﬁc;cbmr.v l:s)‘cc( ey -H,e
o ¢¢,M)gu-{ g = —i i “T"k:; roicran &5 Sume_s Ggroandd.
Lo i tatar | ‘f‘b ;o? Jﬁda..ah" 5145-1  This is.a more “Severe
| i loading wam a,n'a‘Lv’dsf& h_f{'o Hava d:nfj Mmirar effc‘c'fL
i oy gﬁga[ lr— ;41renhcjw+;s : N R . s o
[ R ST U A A R TS SO U ! e ‘ﬁ
STEP NO. 2 = FIND FIXED END MOMENTS AND bleFNE&S RATIOb
MEMBER AB FEM 24 = 32782472 @3 =  -32782.72
" " STIFFNESS RATIO @ A = 40 @ B = « 37
MEMBER AF FEM @A = -21360.00 8F = 28272.00
" " STIFFNESS RATIO @ A = «59 B F = 59
MEMBER FE FEM @F = «“62363.72 @E = 6236372
" " STIFFNESS RATIO @F = «40 @ E = « 37
CANTILEVER MOMENT @ F = -10396.05
BEARING PRESSURE = T04« 47
STEP NOe. 3 - DISTRIBUTE MOMENTS, FIND REACTIONS AND POSITIVE MOMENTS »
~.-...-o..o&'02
MEMBER AB. FINAL MOMENT AT A = 2178188 AT B = ~38262.83
VEND REACTION AT A = Bl147+16 AT B8 = I63T+31
X0 FROM END AT A = 1013 + M = 19496495
MEMBER AF FINAL MOMENT AT A = -21780+88 AT F = 5133044
END REACTION AT A = 52994185 AT F = 13312.84
X0 FROM END AT A = T+432 + M = 92615
MEMBER FE FINAL MOMENT AT F = -40933.39 AT E = 73073« 42
END REACTION AT F = 1546303 AT E = 18369 .00
X0 FROM END AT ¥ = 1011 + M = 37232.35
STEP NQ. 4 ~ FIND =M AT FACE OF SUPPORTS AND M5 MOMENTS
MEMBER AB =M AT A = 16545406 AT B =  =33324» 44
-MS AT A = 20298.63 AT 8 = ~3707T8.01 +MS5 = 22808.92
MEMBER AF -M AT A = ~18374+.30 AT F = 43104453
-MS AT A = «“2426742 AT F = 5428945 +M5 = 6140433
“—MEMBER FE ~M AT F =  ~30995.30 AT E = 63660.07
-MS AT F = -39315.833 AT E = 7198060 +M5 = A5552 .89

| . b : ; : X : i
BEEEEEEEE

RS SRS,
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27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY ence DH-21
SUBJEGT '
. _ GOMPUTATION
" coMPuTED BY __- CHECKED BY DATE
e AN A S A SO S B A B A S e R A A . T
STEP NOs 5 = FIND REQ@*'D D AND AREA OF STEEL
_ALLONABLE STRESSES: F*C =4000
FG =1800
F5 =20000
-ooooott..o&o
"“oct--ooo.-&oe
‘.lO,f..O..&O
all B B B I RN &02
—.......-..&02
-......-.00&02
MEMBER AB RE®'D D AT A = 7+91 AT B = 1069
' -A5 AT A = 42 AT B = « 99 +A5 «55
MEMBER AF RE&'D D AT A = B465 AT F = 1294
-A5 AT A‘= « 40 AT F = 104 +A3J -.19
MEMBER FE REQ'D D AT F = " 11+01 AT E = 14+90
-A5 AT F = + 74 AT E = 1.30 +AS3 356
CANTILEVER AS = -e37
STEP NO. 6 = CHECK SHEAR - SF IN ROGF AND.BASE sSLAB
-cnoo.oo—OOQ&Oe
LR IR BN B B B BN B NN &02
MEMBER AR FS AT A = 9.04 AT B = 92.04
SFS aALLow = 245 :
"0000600000&02
ooo.-o-ofo&og
MEMBER FE S AT F = 5.00 AT E = 5.00
SFS ALLOW = 25
END
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